The dynamic response of cross-ply laminated shallow shells is investigated using the thirdorder shear deformation shell theory of Reddy [J. Appl. Mech. 41, 47 (1984) ]. The theory accounts for cubic variation of the in-plane displacements through the thickness and does not require shear correction coefficients. The state-space approach is used to develop the analytical solutions of simply supported, cross-ply shells using the classical, first-order, and higher-order theories. The use of the separation of variables technique for the higher-order theory is also presented. Numerical results of the higher-order theory for center deflection and normal stresses of spherical shells under various loadings are compared with those obtained using the classical and first-order [or Sanders, Q. Appl. Math. 21, 21-36 (1963) ] shell theories.
INTRODUCTION
Analytical description of laminated composite shells is often based on the classical laminate shell theory, which is an extension of the Love-Kirchhoff (or the first-approximation) shell theory to composite shells. In the classical shell theory, the transverse strains are neglected under the assumption that the straight lines normal to the middle surface are rigid (i.e., do not deform). The neglect of transverse shear strains in composite laminates could lead to underestimation of deflections and overestimation of natural frequencies and critical buckling loads because of the low transverse shear modulus compared to the in-plane Young's moduli. l ['Vm. Qm.
for any m,n,
for the CST.
Here, Qm, denotes the coefficient in the double Fourier expansion of the transverse load, q(xl,x2, t) = • Qmn (t)f3(xl,x2), 
for the CST. It should be noted that while the form of Eqs. 
where n = 10 for the HSDT and FSDT and n = 6 for the CST.
B. Separation of variables technique
This method was used frequently in the literature to determine solutions to CST and FSDT. In this paper, only the HSDT will be treated. Assume a solution to Eq. 
The distributed loads are now expanded in a series of the principal modes: 
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Note that the solution in Eq. (42) is normalized with respect to C,•n (k), the coefficients in the expansion of W.
IV. NUMERICAL RESULTS
The two analytical solution procedures presented in the preceding sections yield the same solutions, although the space-state approach is more general. It is used to numerically evaluate the transient response of cross-ply shells. The following material properties of a lamina in its principal ma- 
